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Abstract. We present the results of a first global analysis of the Horizontal Branch mor-
phology of Globular Clusters in the nearby spiral M31, based on their Color Magnitude
Diagrams.
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1. Introduction
Deep, high quality Colour Magnitude
Diagrams (CMD) from HST observations
have been used to compute a simplified
version of the Mironov index (SMI1), to
parameterize the Horizontal Branch (HB)
morphology for 23 globular clusters (GCs) in
the M31 galaxy (from the sample presented in
Federici et al. 2012, see Fig. 1 and Fig. 2). All
the considered clusters are located in the outer
halo at projected distances between 10 and
100 kpc from the galaxy center. This allowed
us to probe the SMI vs. [Fe/H] relationship
(Fig. 3) by comparing them with their Galactic
counterparts, for which the SMI parameter
can be consistently derived, as well, from the
homogeneous dataset by Piotto et al. (2002).
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1 SMI is defined as BB+R , where B and R are the
number of HB stars to the blue or to the red of a
given color threshold (see Perina et al. 2012).
We find that the majority of the considered
M31 clusters lie in a significantly different
locus, in this plane, with respect to Galactic
clusters. In particular, they have redder HB
morphologies at a given metallicity, or, in
other words, clusters with the same SMI value
are ∼0.4 dex more metal rich in the Milky Way
than in M31. We discuss the possible origin
of this difference and we conclude that the
most likely explanation is that many globular
clusters in the outer halo of M31 formed ∼1-
2 Gyr later than their counterparts in the outer
halo of the Milky Way, while cluster-to-cluster
differences in the distribution of He abundance
of individual stars may also play a role. It
is interesting to note that many of the M31
clusters displaying an HB morphology too red
for their metallicity appear to be associated
with tidal streams tracing accretion events
in the outer halo of the Andromeda galaxy
(Mackey et al. 2010, 2012).
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Fig. 1. CMDs of eleven clusters in the considered sample.
The results of this analysis are presented
and discussed in detail in Perina et al. (2012).
All the auxiliary data are from the Revised
Bologna Catalog of M31 Globular Clusters
(RBC Galleti et al. 2004, 2006, 2009)2. The
RBC is constantly updated with new data avail-
able from the literature. The last major update
occurred in August, 2012.
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Fig. 3. The SMI vs. metallicity diagram. The Galactic GCs are plotted as filled circles, the M31 GCs as
open stars. The symbol color code shows the galacto-centric distance of the cluster, as described in the
bottom-left corner of the panel. Arrows indicate upper limits. Solid lines are isochrones from the synthetic
HB models by Rey et al. (2001), and are labelled according to their age difference in Gyr. Typical error-bars
for M31 GCs are shown in the top-right corner. M31 clusters lying near the ∆t = −2.2 Gyr isochrone are
labelled.
